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Abstract: This study aims to provide a bibliometric analysis of business failure research, recognise the
main existing research topics and establish future research challenges. The results, based on a sample
of 588 articles, show that the number of published papers and citations has grown steadily, especially
in the last 14 years. The most productive and relevant journals, countries, institutions and authors
are presented using bibliometric performance indicators. In addition, through the graphical mapping
of strategic diagrams, this study identifies the most significant research trends and proposes several
directions for future research. The results of this research may be helpful for beginner researchers
and experts in business failure, as they contribute to bringing clarity to this line of investigation.
These results reveal all the aspects involved in business failure research, analysing its temporal and
methodological characterisation, and the most prolific authors who have participated in its study
(see, i.e., H. Li), leading journals (see, i.e., Expert Systems with Applications) or academic institutions
that have headed the scientific analysis of this business phenomenon. Likewise, it has been possible
to identify three main areas in which the research on business failure has been focused: business,
management and accounting; economics, econometrics and finance; and social sciences. In addition,
a complete, synthesised and organised summary of the various definitions, perspectives and research
trends are presented.
Keywords: business failure; bibliometric analysis; business; entrepreneurship; research trends
1. Introduction
As living organisms, companies follow a three-stage life cycle: they are established,
they grow and develop and, at some point, their life ends more or less suddenly. From
the 1960s to the present day, entrepreneurs and scholars have been particularly interested
in identifying and analysing the factors that trigger business failure based on a simple
premise: it is only feasible to achieve corporate success if it is known in advance what are
the reasons that lead to the failure of a given company.
Business failure occurs when a company is unable to pay its creditors, shareholders
and suppliers [1–5]. It is often the consequence of a national economic crisis reflected in
some macroeconomic variables, such as high unemployment, declining gross domestic
product, declining foreign direct investment and inadequate income distribution [6–11].
These socio-economic repercussions have led to a permanent interest, from an academic and
professional perspective, in finding determinants that make it possible to explain, predict
and anticipate risk scenarios for the company, with the intention of taking corrective
measures to avoid business failure and the possible disappearance of the company from
the market.
In the last 50 years, the study of business failure has generated a notable increase in
the number of works. From an academic point of view, this boom is manifested by the
multiple theories and approaches that research has applied to explain this phenomenon
and the large number of empirical studies on business survival in the literature [12–16],
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whereas, from a societal point of view, it is indicated by the interest exhibited by state
institutions of regulation and control, which seek to develop effective public policies that
allow a better business performance to achieve economic recovery.
With the establishment of the Sustainable Development Goals (SDG) by the United
Nations and the well-known Agenda 2030, the study of business failure is more topical than
ever. In particular, Goal 8, decent work and economic growth, is only possible if companies
survive. The economic and financial disruptions caused by the COVID-19 pandemic make
it very difficult for many companies to continue in business. Only inclusive and sustainable
economic growth can drive progress, create decent jobs for all and improve living standards.
Preventing business failure is also necessary to achieve the end of poverty (Goal 1), the
eradication of hunger (Goal 2) and the health and well-being of the population (Goal 3),
as well as the reduction of inequalities (Goal 10). People must have a decent job to feed
themselves, have a dignified home and reasonable quality of life. For this purpose, there
must be companies that provide proper and stable employment.
With the purpose of having the most updated knowledge, this work is a critical and
systematic review of the literature related to the subject under study, avoiding general
articles and focusing on the best publications. At present, and due to the considerable
increase in research published in scientific journals, it is necessary to use and apply biblio-
metric tools that facilitate the review of the literature and provide knowledge of the most
important work for the scientific community, as well as of those authors most cited for
carrying out the highest quality research and of the relationships that exist between the
different studies [17–21].
In 1966, the first research paper on business failure was published in the Journal of
Accounting Research [22]. Since then, a great deal of research has focused on predicting
corporate insolvency scenarios; therefore, it is necessary to evaluate the development of
this research and identify the main actors (e.g., countries, institutions, authors) and suggest
directions for future research [23–27]. A review of articles related to the subject is of great
help to those who wish to approach this line of research, since the literature often appears
confusing and chaotic for those who start in this field [28–31].
To address the literature on business failure, we performed a bibliometric analysis,
identified the prominent authors who have developed research and recognised the main
themes of the existing research in this field.
Bibliometrics analysis examines scientific performance and makes it possible to rep-
resent human knowledge through the quantification of documents [12,32–34]. This term
was conceptualised by Pritchard [35] as “The application of statistical and mathematical
methods designed to define the processes of written communication and the nature and
development of scientific disciplines, by counting and analysing the different facets of such
communication”.
Escorcia and Poutou [36] indicate that bibliometrics is a subdiscipline of scientomet-
rics and provides results about the research process, volume, evolution, visibility and
structure. This methodology allows the study and analysis of scientific activity through
so-called bibliometric indicators, which provide information on scientific production in all
its expressions [37–40].
Currently, several academics [21,41–46] recognise the importance of research of this
type. The results of this work provide helpful information for analysing academic and
scientific activity and guiding future research lines.
The purpose of this study is to analyse the trends in research on business failure
through a bibliometric study of 588 papers selected from scientific journals in the Scopus
database, published in the period between 1954 and 2020. In recent years, bibliometric
studies have become widespread in all areas of knowledge due to the enormous body of
research work to organise and analyse the literature of a given line of work. However,
to our knowledge, there is no up-to-date bibliometric study on business failure. The
closest we have found are two papers by Shi and Li [18,19] on bankruptcy prediction
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models. However, business failure is a broader issue, as we will see below, including risk
management, decision making, entrepreneurship, organisational change, finance, etc.
Therefore, this work makes significant contributions to the existing literature, ex-
panding and strengthening knowledge about business failure. First, this paper presents
a comprehensive review study showing the leading performance indicators of journals,
institutions, countries, authors and articles, which will be valuable for both novice and
experienced researchers to broaden their knowledge on the origin, evolution and current
state of research on business failure. Second, this study uses the emergent review method
of science mapping to detect patterns of relationships between agents and different aspects
of research in business failure. In addition, bibliometric indicators are used for each of the
elements studied. Specifically, two tools were used in a complementary way: VOSviewer
and SciMAT, unlike most current reviews that only use the first one or another similar one,
such as NodeXL. Third, the paper provides a comprehensive overview of multidisciplinary
research in business failure because the only way to advance knowledge today is through
an interdisciplinary perspective and collaboration. Fourth, the developed analysis con-
tributes to the theoretical development of business failure research because it helps both
novice and experienced researchers to identify the main research topics, the applicable
techniques and the possibility of investigating under-exploited issues.
2. Literature Review
Business failure is an adverse and undesired event for companies that leads to in-
solvency scenarios and, in some cases, the disappearance of a company from the market.
By exploring the extensive literature on business failure, it appears that authors propose
different meanings of this phenomenon, causing variability in the results of the research
they conducted. The definition given to the term business failure causes the investigative
baggage to be broad and deep, since there are different interpretations of this term.
For authors such as Balcaen and Ooghe [23] and Dimitras et al. [47], definitions
of failure have been made arbitrarily in work on business failure, and this could have
severe consequences for the resulting models. Many authors give business failure a legal
definition of bankruptcy [48–61]. Others, instead, define business failure as financial
difficulties in meeting a company’s obligations [62–67]. Altman [48] initially considered
as examples of business failure those firms that were legally in bankruptcy; in contrast, in
a later study conducted in 1988, he indicated as business failure cases those companies
that were in a situation of insolvency or inability to meet their obligations. Laitinen and
Laitinen [68] defined failure as insolvency, i.e., as a company’s inability to pay its debts.
For Dimitras et al. [47], business failure is a situation in which a company is unable to meet
its financial obligations.
Various authors, such as Tascón and Castaño [69], Correa et al. [70] and Romero
Espinosa [59], summarised the different interpretations of business failure, as detailed in
Table 1. Romero [59] classified the concept of failure into three categories on the basis
of the most common definitions used in research studies: (i) inability to pay debts or
obligations in the short term; (ii) negative equity; (iii) legal declaration of suspension of
payments or bankruptcy. In this study, failure is defined as liquidation, inactivation and
legal declaration.
In an attempt to explain business failure, the vast literature shows that most research
has been directed towards the development of statistical models, using information from
financial statements, i.e., statement of financial position, income statement and cash flow
statement, through the generation of variables that allow forecasting the outcome of
a company.
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Table 1. Definitions of business failure.
Author Term Definition
Beaver, 1966 Failure Impediment to affront debts
Altman, 1968 Bankruptcy Legal bankruptcy declaration
Deakin, 1972 Failure Insolvency
Ohlson, 1980 Bankruptcy Legal bankruptcy declaration
Taffler, 1982 Failure Voluntary liquidation, the legal order of liquidation or state intervention
Lo, 1986 Bankruptcy Legal bankruptcy declaration
Theodossiou, 1993 Bankruptcy Insolvency, legally bankrupt
Correa et al., 2003 Bankruptcy Insolvency
Romero, 2013 Failure Legal bankruptcy declaration
Zmijewski, 2013 Bankruptcy Legal bankruptcy declaration
Source: own work.
The first contributions in this field were made by Beaver [65], who pioneered this line
of research using a univariate approach. In his work, he demonstrated that financial ratios
explain a large part of corporate insolvency, specifically, the proportion of funds generated
by operations with respect to total debt. Since the nature of the firm is multidimensional,
this conception was quickly replaced by a multivariate approach.
Under this new approach, a new wave of research began based on multiple discrimi-
nant analysis, a technique used to classify an element into one of several groups established
a priori, depending on the individual characteristics of that element [48,71–84]. Despite
the great acceptance of this technique and the excellent results achieved, the validity of
the results was questioned. This methodology has statistical restrictions, especially the
non-compliance with the hypothesis of normality and independence of the variables.
Over time, researchers sought less stringent techniques with respect to statistical
requirements, focusing their attention on conditional probability models such as the logit
and probit models, which allow for predicting the probability of failure of a company
subject to a set of characteristics and attributes [55,80,85–87]. Authors such as Lo [53]
concluded that the results from applying this new technique are similar to those resulting
from multiple discriminant analysis. Other authors, such as Lennox [88], stipulated that
the logit technique is more efficient than multiple discriminant analysis due to the absence
of statistical requirements in the latter and the possibility of incorporating categorical
variables into the model [10].
Artificial intelligence techniques have strengthened the literature on business failure
in recent years. In some cases, the results have surpassed those of studies based on
statistical and econometric methods, as evidenced by some research [61,89,90]. In all these
investigations, the results obtained by a neural network outperform those achieved using
other statistical techniques.
3. Materials and Methods
Bibliometric indicators and scientific mapping are techniques at the basis of bibliomet-
ric analysis, which help to assess both scientific activity and the impact of research and its
sources. These analytic measures can be classified into two main groups, i.e., activity indica-
tors and impact indicators. Activity indicators visualise the real state of science and include
number and distribution of publications, productivity, dispersion of publications, collabo-
ration in publications, citation half-life or ageing and connections between authors, among
others. Among the impact indicators are the evaluation of highly cited documents (hot
papers) and the impact factor of journals, the latter being the best known indicator [91]. On
the other hand, scientific mapping makes it possible to relate networks between countries,
institutions, journals, authors and keywords. It also allows the recognition of emerging
research trends and research topics. The two techniques may complement each other,
making it possible to understand how documents, authors, keywords or disciplines are
related to each other [92].
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In the present work, two software tools were selected to analyse and visualise the
scientific literature, i.e., VOSviewer and SciMAT. VOSviewer represents the interaction be-
tween countries, institutions, journals, authors and keywords graphically [93–95]. SciMAT
detects the substructures contained, such as groupings of authors, words or references, in
the research field through a bibliometric analysis for a given period [96].
Bibliometric analysis is a widely used method for measuring various aspects of
scientific production by applying statistical and mathematical techniques [39,40,97–99].
This methodology makes it possible to illustrate and identify critical elements, such as
countries, institutions, authors, documents, etc., which provide information on results in
different fields of research [96–100].
This paper shows the dynamics of general research on the main topics and trends in busi-
ness failure. For this purpose, and as in bibliometric analyses by other authors [44,101,102],
this study followed the following process: (1) definition of the field of study, (2) database
selection, (3) research criteria adjustment, (4) export of the final data sample, (5) data
processing and (6) results analysis and discussion. Figure 1 summarises the process.
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Figure 1. Flowchart methodology. * The database search was conducted on 27 January 2021. The results included two
articles from 2021 that have been included in the analysis in 2020. The authors wanted to consider all the existing literature
and not eliminate these two articles, which, although published in the early days of 2021, were written in 2020.
3.1. Search Criteria and Database
The exi ting data sources in the scientific literature (Google Scholar, PubMed, Scopus
and Web of Science (WOS)) use various approaches for research and tools for data anal-
ysis; however, bibliometric studies are carried out with data supplied by two important
databases, Scopus and Web of Science. In this research, we choose to focus on academic
literature retrieved from the Scopus database because most WoS articles are also indexed
in Scopus, and the latter database includes a larger number of journals [24].
Since the object of the research was specifically business failure in a broad sense
(other articles have foc sed on bank uptcy predicti n techniques, for example, [18,19]), the
following search criteria were used: “TITLE-SUMMARY-KEYWORD” (business failure).
The search was conducted on 21 January 2021, and the selected study period covered
66 years, from the first article published on the subject (1954) to those published last year
(2020), resulting in 588 documents. This sample only included research articles. Reviews,
books, conferences, etc. were discarded.
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3.2. Data Extraction
Data for bibliometric analysis were downloaded in CSV and RIS format and processed
with Microsoft Excel (version 2016), VOSviewer (v1.6.16) and SciMAT (v1.1.04). These
sources included journal title, publication date, author details (name, affiliation, author ID),
article title, keywords, abstract and the number of citations.
3.3. Data Analysis
Subsequently, data were analysed with two complementary tools, VOSviewer and
SciMAT. VOSviewer [93,96,103–106] is a tool to illustrate, visualise and explore scientific
maps [107]. Some authors [93,94] indicate that VOSviewer allows for displaying graphical
representations of maps that help interpret and understand data, linking networks between
countries, institutions, journals, authors and keywords [24].
SciMAT is a tool used in many areas of science such as tourism [43], ecology [108],
sustainable economics and business [109], education [110] and entrepreneurship [111].
SciMAT is widely used to recognise associations and interactions regarding research topics
and emerging research trends [112].
The descriptive analysis was developed with the help of Excel. However, the distri-
bution of the scientific production and the analysis of the keywords was performed with
VOSviewer. However, research trends were analysed with SciMAT.
The results of this study will be helpful for researchers, academics, public and private
institutions and other stakeholders, given the importance and wide repercussions that the
scientific literature related to business failure has for society.
4. Results
In order to detail our analysis, this section is divided into two subsections. The first
shows the descriptive results: evolution of scientific production in terms of published
papers and citations, distribution of scientific production by thematic areas and journals,
countries, institutions and most productive authors and most cited articles. The second
part analyses the content results, pointing out the most relevant trends in business failure
and identifying the areas of most excellent empirical–conceptual development. Table 2
presents a summary of the data used to develop this bibliometric study.
Table 2. Summary of data.
Data Business Failure Research
Number of articles 588
Number of journals 373
Number of authors 1163
Number of countries 70





4.1.1. Evolution of Scientific Production
Figure 2 and Table 3 show that business failure has been a topic of considerable interest
since the early 2000s and that the number of articles published has steadily increased
since 2011. In the first 50 years of research about business failure, barely 18% of the
retrieved articles were published, while in the last decade (2011–2020), almost 58% of them
were published.
Sustainability 2021, 13, 10154 7 of 25
Sustainability 2021, 13, x FOR PEER REVIEW 7 of 25 
 
 
which, as can be seen, have increased considerably in recent years. These results, which 
coincide with those of previous research [43,113,114], indicate that in the earlier years ex-
amined in this work, there was little scientific production on the subject. 
 
Figure 2. Evolution over time of published articles, percentage variation of published 
articles and total citations. Source: own work. 
Table 3 also details essential information about the published studies, such as the 
average number of citations per period, the number of authors per period, the average 
number of authors per article, the number of journals that published articles per period 
and the number of countries that published articles per period. From 2016 to 2020, the 
most significant number of papers related to business failure was published, i.e., 208 arti-
cles, which shows the great interest of researchers in addressing this topic. Even though 
99 papers were published between 2006 and 2010, they were the most cited, with a total 
of 3697 citations, followed by papers published from 1996–2000 and from 2011–2015, with 
2862 and 2782 citations, respectively. The number of scientific journals that publish topics 
related to business failure increased significantly from 2000 onwards. 
Table 3. Significant characteristics of the scientific production. 
Year A AU AU/A C J TC TC/A 
2016–2020 208 568 2.73 57 154 1238 5.95 
2011–2015 133 324 2.44 37 114 2782 20.92 
2006–2010 99 225 2.27 30 80 3697 37.34 
2001–2005 44 93 2.11 22 36 2109 47.93 
1996–2000 50 104 2.08 13 41 2862 57.24 
1991–1995 22 38 1.73 6 22 848 38.55 
1986–1990 12 17 1.42 3 11 304 25.33 
1981–1985 10 14 1.4 6 6 413 41.30 
1976–1980 3 3 1.00 2 3 95 31.67 
1971–1975 3 3 1.00 2 3 327 109.00 
1954–1970 4 5 1.25 2 3 21 5.25 
A: number of articles; AU: number of authors; AU/A: number of authors by article; C: number of 
countries; J: number of journals; TC: total citations in the articles; TC/A: total citations per article. 
Source: own work. 
  
Figure 2. Evolution over time of published articles, percentage variation of published articles and total citations. Source:
own work.
Table 3. Significant characteristics of the scientific production.
Year A AU AU/A C J TC TC/A
2016–2020 208 568 2.73 57 154 1238 5.95
2011–2015 133 324 2.44 37 114 2782 20.92
2006–2010 99 225 2.27 30 80 3697 37.34
2001–2005 44 93 2.11 22 36 2109 47.93
1996–2000 50 104 2.08 13 41 2862 57.24
1991–1995 22 38 1.73 6 2 848 38.55
1986–1990 12 17 1.42 3 11 304 25.33
1981–1985 10 14 1.4 6 6 413 41.30
1976–1980 3 3 1.00 2 3 95 31.67
1971–1975 3 3 1.00 2 3 327 109.00
1954–1970 4 5 1.25 2 3 21 5.25
A: number of articles; AU: number of authors; AU/A: number of authors by article; C: number of countries; J:
number of journals; TC: total citations in the articles; TC/A: total citations per article. Source: own work.
Figure 2 shows the percentage variation of articles published per period, the number
of citations per article and the number of articles published in the SCOPUS database, which,
as can be seen, have increased considerably in recent years. These results, which coincide
with those of previous research [43,113,114], indicate that in the earlier years examined in
this work, there was little scientific production on the subject.
Table 3 also details essential information about the published studies, such as the
average number of citations per period, the number of authors per period, the average
number of authors per article, the number of journals that published articles per period
and the number of countries that published articles per period. From 2016 to 2020, the
most significant number of papers related to business failure was published, i.e., 208 arti-
cles, which shows the great interest of researchers in addressing this topic. Even though
99 papers were published between 2006 and 2010, they were the most cited, with a total of
3697 citations, followed by papers published from 1996–2000 and from 2011–2015, with
2862 and 2782 citations, respectively. The number of scientific journals that publish topics
related to business failure increased significantly from 2000 onwards.
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4.1.2. Distribution of Scientific Production
The Scopus database classifies the scientific production on business failure in several
essential thematic areas. Figure 3 represents a radial stacked bar plot that indicates that
the most relevant scientific area or discipline is business, management and accounting with
33.5% of published papers, followed by economics, econometrics and finance with 17.6%,
social sciences with 12.2% and computer science with 9.2%. These four areas account for
72.5% of the total number of articles published. Other areas, among which are engineering,
decision sciences, arts and humanities, mathematics and others, account for 27.5% of the
published studies.
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Table 4 shows the 11 most productive journals in this field of research. These journals
published 16.15% (95 of 588) of the total number of articles included in this study, which
shows that works on this research topic are dispersed and distributed in a large number of
different publications. It is worth mentioning that the first journal in this ranking published
19 articles that generated a total of 1070 ci ations, while the second-ranked journal obtained
a total of 259 citations for 13 published studies. Table 4 details other bibliometric indicators
such as the year of the first and last publication, citations per article, the quartile according
to the SCImago Journal Rank (SJR) indicator and the h-index. Regarding the quartile of
the SJR indicator, 9 of the 11 journals are in quartile 1, which indicates that the topic of
business failure is well received in high-impact journals. It is worth mentioning that these
11 journ ls are published in Europe, specifically, six in the United Kingdom, four in the
Netherlands and one in Switzerland.
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Table 4. The top 11 most productive journals on BF from 1954–2020.
Journal A C TC TC/A 1st A Last A TC/Y SJR(Q) H-Index
Expert Systems With Applications 19 UK 1070 56.32 1995 2019 41.15 1.494(Q1) 15
Journal of Business Research 13 The Netherlands 259 19.92 1998 2019 11.26 1.871(Q1) 9
Journal of Business Venturing 11 The Netherlands 1549 140.82 1997 2020 64.54 4.977(Q1) 9
Small Business Economics 9 The Netherlands 414 46.00 1998 2020 18.00 1.929(Q1) 6
Business History Review 7 UK 79 11.29 1954 2012 1.18 0.681(Q1) 4
Business History 6 UK 37 6.17 1983 2020 0.97 0.600(Q1) 4
European Journal of Operational Research 6 The Netherlands 972 162.00 1996 2020 38.88 2.364(Q1) 5
International Small Business Journal 6 UK 528 88.00 1983 2000 13.89 1.848(Q1) 6
Journal of Small Business and Enterprise
Development 6 UK 49 8.17 2000 2020 2.33 0.723(Q1) 4
Managerial Finance 6 UK 52 8.67 1997 2013 2.17 0.248(Q3) 4
Sustainability 6 Switzerland 15 2.50 2017 2020 3.75 0.581(Q2) 2
A: number of articles; C: country; TC: total citations; TC/A: total citations by article; 1st A: year corresponding to first published article;
Last A: year corresponding to last published article; TC/Y: average number of citations per year since the 1st published article; SJR(Q):
SCImago Journal Rank (quartile in 2019); H-Index: Hirsch index in this topic. Source: own work.
As detailed in Table 2 and illustrated in Figure 4, 70 different countries have published
articles on business failure. However, as shown in Table 5, most papers, 346 out of 588,
were published in only four countries. It is worth mentioning that an article can represent
more than one country because the publishing countries are indicated by the institutions of
affiliation of the researchers. The United States leads the list of countries with 147 publica-
tions; in second place, but far behind, is the United Kingdom with 98 articles. Spain is in
third place with 55 research papers, while China is in fourth place with 46 published papers.
Another characteristic detailed in Table 5 is the total number of citations. The United States
is again in first place with 5212 citations, the United Kingdom is in second place with
2732 citations, while China is in third place with 1256 citations. This indicator shows that
research from these countries has a highly significant impact and great prestige. Other
countries, such as Germany and France, have fewer citations, 252 and 357, respectively.
In terms of the h-index, the United States is again in first place with 39, the United
Kingdom is in second place with an h-index of 26, while China is in third place with
an h-index of 18. Finally, it is relevant to mention that the United States and the United
Kingdom are the countries that have the most extensive history of research on business
failure, steadily continuing up to 2020, which could encourage the growth of interest in
this topic.
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Table 5. The top 14 most productive countries on BF research.
Country A TC TC/A 1st A Last A TC/Y H-Index
United States 147 5212 35.46 1954 2020 77.79 39
UK 98 2732 27.88 1983 2020 71.89 26
Spain 55 628 6.41 1998 2020 27.30 13
China 46 1256 27.30 2009 2020 104.67 18
South Africa 22 373 16.96 2001 2020 18.65 5
Taiwan 22 656 29.82 1999 2019 29.82 13
Germany 20 252 12.60 2002 2020 13.26 7
Australia 19 449 23.63 1981 2019 11.23 8
Netherlands 18 899 49.94 2001 2019 44.95 10
France 17 357 21.00 1984 2020 9.65 7
Canada 11 293 26.64 1995 2019 7.92 6
South Korea 11 373 33.91 1997 2019 15.54 5
Sweden 11 497 45.18 1999 2019 22.59 7
Poland 10 786 78.60 2002 2018 41.37 6
A: number of articles; TC: total citations; TC/A: total citations by article; 1st A: year corresponding to first published article; Last A: year
corresponding to last published article; TC/Y: average number of citations per year since the 1st published article; H-Index: Hirsch index in
this topic. Source: own work.
Figure 5 shows a network representing the cooperation among the top 26 countries that
published research on business failure. The colour of the circles corresponds to the cluster
that encompasses each of the various groups of countries. The size of the spheres reflects
the number of papers published per country. Seven different groups can be observed.
The countries associated with the red colour are Canada, Greece, Italy, New Zealand and
Poland. The green cluster, headed by the Czech Republic, also includes Japan, Romania,
Slovakia and South Korea. The blue group is led by the United Kingdom, with Belgium,
the Netherlands and Turkey as collaborators. The yellow group is led by France, together
with Argentina, Colombia and Spain. The purple group comprises China, Germany and
Portugal. India, Sweden and the United States are grouped in orange. Finally, Nigeria and
South Africa make up the brown cluster.
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Table 6 details the m in characteristics of the 10 countries that contributed the most
published articles and their main contributors. The United States tops this ranking with
147 articles, 5212 citations and 44 collaborations, with the United Kingdo , Germany,
Sweden and France among the main contributors. The United Kingdom is placed in second
place with 97 published articles, 2732 citations and 32 collaborations, mainly with the
Netherlands, United States, Spain and China. The latter has a considerable number of
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citations, i.e., 1256 for only 45 published papers, and 18 collaborations with the United
States, United Kingdom, Portugal and South Korea.
Table 6. Top 10 most cooperative countries and main collaborators.
Country A C NC Main Collaborators
United States 147 5212 44 UK, Germany, Sweden, France
UK 97 2732 32 Netherlands, United States, Spain, China
China 45 1256 18 United States, UK, Portugal, South Korea
Germany 19 252 18 United States, UK, The Netherlands
Netherlands 18 899 14 UK, United States, Germany, Belgium, Czech Republic
Spain 55 628 12 UK, Argentina, Colombia, Germany, France
France 17 357 10 United States, Germany, UK, Spain, Greece, New Zealand
Sweden 10 497 8 United States, UK, Canada, Germany, Czech Republic
Czech Republic 7 43 7 United States, Japan, Slovakia, Netherlands, Germany, Sweden
Taiwan 22 656 7 Australia, Vietnam, United States, UK
A: number of articles, C: number of citations; NC: number of collaborations.
Table 7 shows the 10 most productive authors on the topic of business failure. These
authors represent eight universities, six countries and three regions, among which Asia
and Europe stand out, although there are also authors from North and South America.
Table 7. The top 10 most productive authors on BF research.
Author A TC TC/A 1st A Last A TC/Y H-Index Country Affiliation
Li, H. 21 550 26.19 2009 2020 45.83 15 China Zhejiang Normal University
Sun, J. 18 543 30.17 2009 2014 45.25 15 China Zhejiang Normal University
Amankwah-Amoah, J. 13 189 14.54 2014 2020 27.00 8 UK University of Kent
Zopounidis, C. 8 876 109.50 1996 2009 35.04 6 Greece Technical University of Crete
Doumpos, M. 5 193 38.60 1999 2006 8.77 5 Greece Technical University of Crete
Shepherd, D.A. 5 429 85.80 2009 2019 35.75 4 United States University of Notre Dame
Scherger, V. 4 17 4.25 2017 2020 4.25 2 Argentina Universidad Nacional del Sur
Watson, J. 4 338 84.50 1993 1999 12.07 4 Australia The University of Western Australia
Wiklund, J. 4 403 100.75 2009 2019 33.58 4 United States Martin J. Whitman School ofManagement
Xu, W. 4 48 12.00 2014 2019 6.86 3 China Jiangnan University
A: number of articles; TC: total citations; TC/A: total citations by article; 1st A: year corresponding to first published article; Last A: year
corresponding to last published article; TC/Y: average number of citations per year since the 1st published article; H-Index: Hirsch index in
this topic. Source: own work.
The author with the most publications is Li, H. with 21 articles, followed by Sun, J.
with 18. Although Zopounidis, C. has only eight published papers, he is the author with
the highest number of citations, 876, which gives him an average number of citations per
article of 109.50. The second author with the highest number of citations is Li, H. with 550,
with 26.19 citations per article. Sun, J. is in third place, with 543 citations and an average
number of citations per article of 30.17.
Figure 6 graphically displays collaborative network based on co-authorships of the
principal authors. As in Figure 5, the colour of the circle corresponds to the cluster that
groups the authors and their main collaborators. The red circle comprises Aghaeirad,
A. together with Antunes, F., Chen, A., Chen, N., Pereira, F. and Ribeiro, B. The green
circle also includes six authors: Beaverstock, J., Chen, J.J., Ding, G., Li, W., Xiao, X. and
Zhang, H. The association in blue consists of five authors, Adeleye, I., Antwi-Agyei, I.,
Sustainability 2021, 13, 10154 12 of 25
Boson, N., Donbesuur, F. and Gyensare, M. Moreover, in yellow is the group composed
of Amankwah-Amoah, J., Khan, Z., Syllias, J. and Wood, G. The fifth cluster, in purple,
groups together Hinson, R.E., Honyenuga, B. and Lu, Y. Finally, the sixth cluster, in light
blue, is formed by Xia, M. and Xu, Z.
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nical University of Crete has seven publications, it is the institution with the most cita-
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Table 8 shows the main characteristics of the 11 ost productive institutions in busi-
ness failure research from 1954 to 2020. These institutions are located in seven countries.
Spain has four institutions, the United Kingdo has two, while China, South Africa, the
United States and Gre ce have one institution. From this ranking, the top four institutions
are Zhejiang Normal University, with 19 articles, foll wed by the University of S uth Africa
and the University of Kent with 10 publications, while the University of Bristol ha eight
published articles.
Table 8. The top 1 most productive institutions on BF research.
it tion try A TC TC/A 1st A Last A TC/Y H-Index
Z ejia g ormal University ina 19 545 28.68 2009 2015 45.42 15
U i ity of South Africa frica 10 27 2.70 2005 2020 1.93 3
University of Kent UK 10 83 8.30 2012 2020 9.22 6
University of Bristol UK 8 155 19.38 2014 2019 22.14 7
Universidad de Castilla-La Mancha Spain 7 73 10.43 2010 2020 6.64 4
Universidad de Valencia Spain 7 54 7.71 1998 2019 2.35 5
Universidad de León Spain 7 56 8.00 2012 2018 6.22 3
Indiana University Bloomington United States 7 550 78.57 1999 2016 25.00 6
Erasmus Universiteit Rotterdam The Netherlands 7 703 100.43 2001 2020 35.15 3
Universitat Rovira i Virgili Spain 7 26 3.71 2015 2020 4.33 3
Technical University of Crete Greece 7 871 124.43 1996 2009 34.84 6
A: number of articles; TC: total citations; TC/A: total citations by article; 1st A: year corresponding to first published article; Last A: year
corresponding to last published article; TC/Y: average number of citations per year since the 1st published article; H-Index: Hirsch index in
this topic. Source: own work.
In terms of the number of citations per article, it can be seen that, although the
Technical University of Crete has seven publications, it is the institution with the most
citations, 871. In second place is the Erasmus Universiteit Rotterdam with seven published
articles and 703 citations, which, together with the University of Valencia, is the institution
with the longest history of research on business failure.
Table 9 shows the 10 most cited articles from 1954 to 2020, each having received a
minimum of 280 citations. This point is crucial because the number of citations shows the
popularity and influence of an article in the scientific community. The most cited work is
that of Greco et al. [115], with 350 citations, while other influential studies are the article
by Dimitras et al. [113], with 349 citations, and that by Chen et al. [114], which, apart
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from having 342 citations, has the highest average number of citations per year, that is,
42.75, which gives this work the highest impact in the scientific literature among all the
papers analysed.
Table 9. The top 10 most cited articles.
Title Author/s Journal TC Year TC/Year
Rough approximation by
dominance relations
Greco, S., Matarazzo, B.,
Slowinski, R.
International Journal
of Intelligent Systems 350 2002 18.42






Operational Research 349 1999 15.86
Correlation coefficients of hesitant
fuzzy sets and their applications
to clustering analysis
Chen, N., Xu, Z., Xia, M. Applied MathematicalModelling 342 2013 42.75
A survey of business failures with






Operational Research 333 1996 13.32
35 years of studies on business
failure: An overview of the classic
statistical methodologies and
their related problems
Balcaen, S., Ooghe, H. British AccountingReview 329 2006 21.93






Venturing 320 2009 26.67
An empirical test of financial ratio







Correlates of success in family
business transitions
Morris, M.H., Williams,
R.O., Allen, J.A., Avila,
R.A.
Journal of Business
Venturing 308 1997 12.83
The Performance and
Competitive Advantage of Small
Firms: A Management
Perspective
Jennings, P., Beaver, G. International SmallBusiness Journal 298 1997 12.42
Integrated methodology of rough
set theory and artificial neural
network for business failure
prediction
Ahn, B.S., Cho, S.S., Kim,
C.Y.
Expert Systems with
Applications 280 2000 13.33
TC: total citations; TC/Year: average number of citations per year since the article was published. Source: own work.
4.2. Content Analysis
4.2.1. Research Trends
According to some previous studies [96,103] and for a better analysis of the strategic
diagrams, the research should be divided into two subperiods. The first subperiod is
longer (1954–2010) than the second (2011–2020) because the scientific production was
relatively low at the beginning of the first subperiod. Considering the sample analysed
in this study, the first subperiod included 247 papers, while the second subperiod had
341 articles. The strategic diagram shown in Figure 7 represents the first subperiod, from
1954 to 2010. This diagram presents three driving themes, two highly developed themes,
two emerging or disappearing themes and two basic themes, which are also known as
cross-cutting themes. The size of the circles is proportional to the h-index of each theme.
Table 10, which complements the information provided in Figure 7, shows some qualitative
Sustainability 2021, 13, 10154 14 of 25
indicators of the bibliographic impact of each topic: the number of citations, h-index,
density and centrality.
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Table 10. The characteristic of the strategic diagram topics from 1954 to 2010.
Topics Documents H-Index Citations Centrality Density
Multiple discriminant-analysis 15 11 573 0.89 0.89
Business failure prediction 24 18 1746 0.78 0.67
Business failure 82 33 3364 1.00 0.11
Human 5 4 2 6 0.22 1.00
Decision making 14 11 1108 0.67 0.78
Entrepreneurship 10 8 544 0.56 0.44
Industrial performance 8 6 192 0.33 0.33
Bankruptcy prediction 5 5 196 0.44 0.56
Organisational change 3 3 57 0.11 0.22
Source: own work.
The driving themes, which in the diagram are in the upper right quadrant, are the
well-developed and essential themes for the construction of the scientific field [93]. In
this first subperiod, multiple discriminant analysis, business failure prediction and decision
making presented a igh density and strong centrality. The position of these three areas
should not be surprisi g, since the first years of research on business failure focused
on predicting financial insolvency. Initially, research was conduct d with a univariate
analysis approach [65] and subsequently using multiple discrimina t analysis [48,71,78], a
methodology for predicting business failur . Likewise, the study of the determinants of
business failur led to decision making to avoid this scenario. As shown in Figure 7 and
Table 10, this term h s a high incidence, with 1108 citations.
Concerning basic issues, Figure 7 shows that business failure was an important research
theme. Fundamentally, this topic focuses on its incidence with unemployment indicators
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and contribution to a country’s economy. It is important to emphasise that this topic is
central in the first studies in this line of research and was developed by authors who to this
day serve as a reference for new research [5,116–119].
Another topic considered basic in the study of business failure is entrepreneur, which
has received great attention by various researchers [120–130]. In some economies, there is
a strong connection between entrepreneurship, microenterprises and business failure.
Figure 7 also shows two emerging or disappearing themes: organisational change and
industrial performance. Table 10 shows that these themes have low centrality and low density.
Therefore, it is crucial to see if these themes will evolve to a better position or disappear in
the second subperiod.
For some authors [131], organisational change in companies increases the risk of
business failure. At the same time, other authors affirmed that [132] the management of
organisational change within the industry must be incremental, continuous and planned
for the survival and success of SMEs.
Regarding industrial performance, eight studies addressed this issue, since it is a
term related to the determinants that affect business failure [133–136]. Finally, for this first
subperiod, two peripheral themes are human and bankruptcy prediction. Both were well
developed but isolated themes.
The second subperiod (Figure 8 and Table 11) shows five driving themes, four basic
themes, four emerging themes and four peripheral themes. Regarding the driving themes,
it is important to note that decision making is the main theme for analysing business failure.
Indeed, some studies [54,137–139] affirmed that corporate governance’s correct decision
making could avoid financial insolvency scenarios.
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Table 11. The characteristics of the strategic diagram topics from 2011 to 2020.
Topics Documents H-Index Citations Centrality Density
Decision making 43 16 744 0.82 0.65
CBR 23 14 522 0.88 0.76
Finance 19 11 412 0.94 0.41
Support vector machines 16 8 264 0.71 0.47
Entrepreneurship 29 9 382 0.59 0.59
Business 21 7 160 0.76 0.29
Business failure 105 21 1249 1.00 0.12
Failure 15 5 124 0.41 0.18
Web services 5 5 108 0.65 0.82
Poverty 3 3 42 0.53 0.94
Risk management 6 5 89 0.47 0.24
Industrial performance 4 3 60 0.35 0.53
Communication 2 2 103 0.06 1
Modelling 3 1 2 0.18 0.88
Financial distress 12 5 167 0.24 0.06
Project failure 2 2 19 0.29 0.71
Restructuring 3 2 45 0.12 0.35
Source: own work.
Case-based reasoning (CBR) is one of the primary methods for predicting business
failure; it has great predictive power and a high capacity to explain results [31,118,140–144]
based on clusters that integrate supervised and unsupervised processes to improve infor-
mation retrieval efficiency.
Entrepreneurship is another driving theme for this second subperiod. As indicated
above, it is a topic that is currently attracting the attention of researchers [120–130] who
seek to understand internal causes (associated with the entrepreneur) and external causes
(associated with the environment in which the entrepreneurship is developed) that cause
the failure of entrepreneurship in the short term. Finally, two driving themes are presented:
web services and poverty. Table 11 shows that these topics exhibit high density and medium
centrality, in addition to having 108 and 42 citations, respectively.
Figure 8 presents four basic or cross-cutting themes, among which the term business
failure stands out, perfectly describing the central theme of this study. Table 11 presents
other indicators for this term; for example, it occurred in 105 papers and had 1249 citations.
Another basic topic that attracted the attention of researchers is the support vector machine,
which, combined with the log-linear embedding rhythm, was used to predict business
failure; this methodology analyses data on the performance of companies from previous
years [141,145–152]. The last two basic themes, business and finance, have high centrality,
indicating the importance of these themes in the overall development of business failure.
There are four emerging themes for this second subperiod: risk management, failure,
financial distress and restructuring. These are topics that have a low density and centrality
due to the fact that they have been developed very little. Risk management and failure are
considered basic, while restructuring and financial distress were addressed independently.
It is important to point out that none of these issues was found in the first subperiod, so it
can be stated that they cannot be considered decadent. The appearance of financial distress
is due to research [6,62,64,153–155] examining the strategies that companies choose when
faced with financial difficulties before reaching the stage of financial insolvency or business
failure and how such difficulties affect the probability of recovery.
The industrial performance theme, which in the first subperiod was considered an
emerging theme, was highly developed independently in the second subperiod together
with project failure, modelling and communication.
4.2.2. Keywords
This section complements the study of research trends by analysing the 35 most used
keywords through a network visualisation map based on the co-occurrence of keywords
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(see Figure 9). As can be seen, the term business failure corresponds to a cluster includ-
ing other keywords such as bankruptcy, prediction, regression analysis and risk management.
Another relevant topic within the research is plant shutdowns, a term used in some re-
search [148,156–161], leading to a cluster of keywords comprising failure prediction models,
neural networks, learning systems and mathematical models. It can also be seen that, in the
last 10 years, words such as logistic regression, principal component analysis and discriminant
analysis have been used in articles that explain business failure through statistical models.
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5. Discussion
The aim of this work was, through a bibliometric analysis, to reflect on the current
state of the study of business failure and its research trends and to establish new future
lines of research. The review covers a large number of articles, 588 in total, published in
the period between 1954 and 2020, and retrieved using the Scopus database. In order to
carry out the analysis, the primary agents contributing to the field of study were identified:
authors, institutions, journals and the most relevant thematic areas in which the articles are
classified. The following conclusions can be drawn.
Firstly since the first published article [162] rel ed to business case, the number
of scientific publications ha been increasing considerably over the years. Seventy-five
per cent of the examined studies were published since 2006, which indicates a significant
development of this research line in recent years. This productive impulse may be linked
to the emergence of new techniques for predicting business failure and of specific themes
in industry sectors. This boom in the number of studies coincides with the collapse of
the leading economies due to the financial crisis of 2008, which led to a great demand for
business failure prediction models applying methodologies such as machine learning and
artificial intelligence [19,26].
On 25 September 2015, top w rld leaders adopted a set of global goals to eradicate
poverty and ensure the rosperity and susta nability of the pla t. Obviously, the fight
against business failure is a necessary element for achieving the SDGs within the set 15-year
period, i.e., by 2030. Researchers have not been on the sidelines of the political objectives. It
is precisely in the period 2016–2020 when over thirty-nine per cent of the total production
on business failure was published, with a total of 208 articles. Targets such as sustaining
per capita economic growth, achieving higher levels of economic productivity, reaching full
and productive employment and decent work for women and men, etc., are only possible
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if business failure is prevented. Thus, public authorities should promote development-
oriented policies that support productive activities and strengthen the growth of micro,
small and medium-sized enterprises.
Second, the main subject area appeared to be business, management and accounting,
comprising 33.5% of the total production, followed by economics, econometrics and finance
with 17.6% and social sciences with 12.2% of the examined articles. The most productive
journals on business failure research were Expert Systems with Applications, Journal of Business
Research and Journal of Business Venturing, with 19, 13 and 11 articles published, respectively.
The 10 journals that have published the highest number of articles on business failure
belong to the first quartile (Q1) of Scopus.
Third, Hui Li is the most prolific researcher, with 21 published papers and the highest
rate of publication measured by the h-index (15). In second place is Jie Sun, with 18 pub-
lished articles and an h-index of 15. Both authors work at Zhejiang Normal University and
have 550 and 543 citations, respectively; in addition, they share authorship in almost all
their research. Therefore, their work has led the trend in this line of research in the last
10 years. Although Zopounidis, C. has eight published works, he is one of the authors with
the highest number of citations (876) and the highest average of citations per article (109.50).
Fourth, the institution with the highest number of articles published on business failure
is Zhejiang Normal University, China, with 19 research papers and 545 citations. However,
the one with the highest impact is the Technical University of Crete, with 871 citations
and an average of 124.43 citations per paper. In order of importance, the most productive
countries are the United States, with 147 articles, followed by the United Kingdom, with
97 publications, and China, with 45 papers. Likewise, the United States is the most
productive country for articles on topics related to business failure, with 44 collaborations,
followed by the United Kingdom and China, with 32 and 18 partnerships, respectively.
Finally, these results reinforce findings of previous work that analysed the trends in
models for predicting business failure [21,163,164].
The main contribution of this study consists in the new insights it provides into biblio-
metric trends in the research of business failure. The techniques applied to predict financial
insolvency and business failure scenarios have evolved over the years: from univariate
analysis proposed in 1966 [65] to artificial intelligence techniques and, within these, ma-
chine learning [1,150,165–172], which currently has become a preeminent methodological
approach to identify the explanatory factors of business failure and whose results are
auspicious. Therefore, and intending to discover new research niches on this topic, it is
necessary to understand and identify the intellectual structure of the trend in business
failure prediction studies.
Secondly, the results of this paper provide a global perspective on interdisciplinary
research on business bankruptcy modelling since 1954. Thus, it offers information on
applying some techniques that are currently in demand, such as artificial intelligence, CBR
and machine learning.
Thirdly, the study contributes to theoretical development in this field, as it aims to help
graduate students and academics who are new to this field to identify the main research
topics and discover possible study opportunities in this line of research.
Finally, this research provides experienced researchers with an overview of the evo-
lution of this area of study and the possibility of generating future efforts to investigate
underexplored settings.
The present study has some limitations, which could be the basis for future research.
Future studies could extend the present results by using other databases and Scopus and
by applying other quantitative or qualitative instruments. Other types of documents, in
addition to articles, such as books, conference proceedings, etc., could also be incorporated
into new studies. Another limitation of this research could be found in the information
provided on companies, since no geographic location, type of company or sector to which
they belong was specified.
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Future lines of research could focus on how the use of artificial intelligence and neural
networks and the incidence of gender influence entrepreneurial failure. In addition, it
should be explored how the transition from entrepreneurship to the formal incorporation
of a company affects an entrepreneur’s failure, which implies knowing the difficulties that
small businesses have in accessing and managing credit, as well as the strategies to be used
in scenarios of financial hardship.
6. Conclusions
Our work has evidenced how a business phenomenon as dense as business failure
can be contemplated from very different points of view through the use of bibliometric
tools such as the ones implemented here, allowing a level of detail that under any other
perspective would be quite unlikely to be achieved. It has been particularly significant
to note that this global phenomenon has had special significance in those nations that
have recently joined the world economic concert governed by a market economy. This
point explains the abundance of works carried out in China, which are contemporary to
the spectacular economic growth of this Asiatic nation. Likewise, since the establishment
of the 2030 Agenda by the United Nations, research on business failure has drawn the
attention of researchers, who have been aware that achieving the SDGs is only possible if
companies remain productive in the marketplace. On the other hand, the enumeration and
the evaluation of the analytical techniques used in this field, from the first models based on
discriminant analysis to the modern ones based on algorithms arising from the field of arti-
ficial intelligence, have allowed us to detail the evolution of the methodological framework
in this entrepreneurial area. The same applies to the keyword analysis, whose evolution
in the conception of business failure runs parallel to the evolution of the prevailing social
value system.
This work contributes to the theoretical development of research on business failure
since it helps researchers to identify the main research topics and, above all, future re-
search lines: artificial intelligence, neural networks, decision making, risk management,
entrepreneurship, poverty, web services and the relationship between gender and busi-
ness failure.
One of the added values of this work has been the simultaneous deployment of
two relevant bibliometric tools, VOSviewer and SciMAT, a fact that is not generally found
in other works, which usually opt for a single bibliometric tool. In subsequent works,
complementing the future lines of the research described above, it would be convenient to
extend the analytical–descriptive potential of VOSviewer to the WoS database, given the
contrasted reputation of the publications stored in this database. In any case, the leftovers
of bibliometrics are not so much the use of a given database, but the nature, structure and
quality of the starting available data. Unfortunately, the structure of the metadata used
in each database often differs, a fact that hinders any bibliometric analysis and that has
been attempted to be solved in this research work by applying the same database from two
different methodological perspectives.
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